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ExECUTIyESUMMARy.

INTRODUCTION

Information management technology has proliferated in the past decade in

response to the information explosion. As documentation accumulates, the need

to access information residing in manuals, handbooks and regulations

conveniently, accurately, and quickly has increased. However, studies show

that only fractions of the available information is read (Martin, 1978).

Consequently, one of the biggest challenges in linking information and

electronic management of information is to use the power of communication

technology to meet the information needs of the audience.

Pacific Northwest Laboratories' (PNL) investigation of translating its

print manual system to an on-linesystem fits this challengeprecisely. PNL's

manuals containa tremendousamount of informationfor which manual holders

are responsible. To perform their tasks in compliancewith policy and

procedureguidelines,users need to access informationaccurately,

conveniently,and quickly.

In order to select and use informationmanagement tools wisely, answers

must be sought to a few basic questions. Communication experts cite four key

questions:

• what do users want

• what do users need

• what characteristics of an on-line information system affect its
usefulness, and

• who are the users whose wants and needs are to be met?

Once these questions are answered, attention can be focused on finding the

best match between user requirements and technology characteristics and

weighing the costs and benefits of proposed options.
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APPROACH

In order to answer the basic questions, this task followed a standard

set of recommended research steps to investigate the issues surrounding the

adoption of an on-line manuals system: asking people what they want from the

current print system and from an on-line system; asking them what they need to

perform their tasks; exploring on-line software capabilities; outlining the

match between on-line characteristicsand user requirements;and proposinga

field test and evaluationto assess user reactionto an early version (Grice,

1989, Hackos, 1991, Horton, 1990, Wieringa,1991).

More specifically,task members within TPAC investigatedcurrentPNL

print manual use patterns,examined computer supportavailable to PNL staff,

identifiedusers' preferredon-line document features,examinedtext retrieval

informationsystem (TRIS)capabilities, reviewedsuitable candidateTRIS

products, identifiedconstraintswithin PNL of adopting an on-line manual

system, and reviewedcurrent practice and current research. Informationwas

gathered through the following activities:

• a literaturereview

• a focus group with subjectmatter experts

. a series of interviewswith selectedPNL staff

• a short user survey, and

• a review of TRIS software products.

FINDINGS

A number of consistentfindings emergedfrom the differentactivities.

These findingspertainto the followingtopic areas: ease of on-line system

use; meeting users' needs; computer support;phased implementationof an on-

line system;manual revision; and preferredon-.linefeatures. Each of these

topics is discussedbriefly in the followingsection and in fuller detail in

the reports from the separateactivities.
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!gEETING USERS' NEEDS

Meeting users' needs emerged as the over-arching issue in any on-line

information system or print manual system. Current research and literature

stresses that the key to the success of on-line documentation rests in

structuring, delivering, and maintaining the system to meet users' needs.

Indeed, experts strongly urge anyone considering adopting an on-line system to

first identify users' needs and wants and to characterize users' tasks. The

importance of this issue was reinforced in the focus group's consensus that

the PNL system must meet users' needs and in the interviews in the repeated

identification of users' needs as the key element in a successful on-line or

print manual system. Indeed, it was strongly reiterated that unless the

proposed system meets users' needs, it would be perceived as not only waste of
IItime, but, in the words of one manager, a boondoggle".

For PNL as well as other organizations, there are two groups of manual

users; those who use the manuals as a reference, and those who manage the

manual system. Meeting the needs of both groups must be considered in

planning an on-line system and/or improving the current print system.

EASEOF USE

On-line text retrieval information systems must be easy to use if they

are to avoid the all too commonpattern of on-line systems being rarely used.

A standard recommendation states that on-line systems must be quick, accurate,

and convenient to use. In addition, they must "meet or beat" the existing

system on these criteria.

Key factors which determine ease of use include" familiarity, ease of

learning, navigability, ease of modification, and appearance. Among these,

providing a system which is easy to learn is critical to its success. As one

staff member"stated' "Only make me learn how to operate [the system] to get

what I want--not extra features or information." This statement reflects

reminders by experts that the primary function of any information system is to

help users get a job done, i.e., the system is a means to an end, not an end

in and of itself.
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The user-computerinterface(UCI) is a critical element in creating a

user-friendlyon-line system. Four central UCI useabilityfactors emerged

from the literature,interviews,and the focus group comments and

recommendations: the search mechanism,the pacing of the information

displayed,the flexibilityofferedusers, and a simple HELP function.

ON-LIN__E_ESYSTEM PREFERRED FEATURES,

On-line document systems range in complexity from systemswhich simply

store documentsfor automaticrevisionand text displayto systems which offer

artificialintelligence(AI) search and query capabilities. PNL staff members

consistentlyidentifieda select number of features they 'Feltwere essential:

• comprehensiveindexing

• thoroughcross-referencing

• multiple platforms (i.e.,both IBM/PC and L_aclntosh)

• revisioncurrency and notification

• multiple location use capability,and

• document control.

REVISION

The on-line revision capabilityserves two differentsets of performance

criteria,revision man,_gementand technicalmanual use. Managers, scientists,

engineers,and technicalservices staff who use the manual to assist them in

the performanceof their jobs voiced concerns about the following set of

issues:

• retaininghistorical recordsof PNL's manuals

• ensuring currency of the manuals

. ensuring users' awarenessof revisioncontent

• being aware of cross-manualimpacts, and

• paying for the necessaryrevisionmanagement staff.

In addition to these issues,document system managers'concerns focused
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on formatting,distributing,coordinating,and maintainingan automated

revision system.

CONSTRAINTSAFFECTINGON-LINE SYSTEMS

Key factorswhich constrainthe development,delivery, and use of an on-

line system includecomputer hardwarecharacteristicsand availabilityand

software featuresoffered by the on-linesystem and carried by the hardware.

Common hardware factorswhich limit an on-line system include: inadequate

terminal characteristics,inadequatememory space, restricteddisk storage,

and the presenceof a mixture of computerhardware availablethroughoutan

organization. An on-line system may be further constrainedif it lacks

windowing,multi-task processing,networkcapabilities,and data management

facilities. The PNL on-line systemdevelopers and managers are faced at

presentwith a mixture of computer hardware,inadequatecomputer function,

lack of complete computer station network connections, lack of system-wide

windowing software, and the challenge of providing comprehensive data

management support.

PHASEDIMPLEMENTAI'ION

Recommendations from experts urge the adoption of a systems development

approach to planning, designing, implementing, testing and evaluating, and

revising an on-line system. In addition to these recommendations, PNL staff

asked for a phased approach to improving the manual system beginning with

changes to the current print manual system. PNL staff members identified a

five-phase implementation plan:

I. add supplemental reference materials to the print manual system

2. translate key manuals to an on-line system

3. test and evaluate the fielded on-line manuals

4. implement manual-wide on-line indexing and cross-referencing
capabilities,

5. institutea full on-line systemwith automaticrevision,version
control, referencing,search,etc.
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The phased approachand attentionpaid to improvingthe currentmanual

and manual management system are founded in the premise that an on-linemanual

system's primary task is to meet users' basic needs rather than to offer a

system packed with featureswhich often go unused. A key factor in delivering

a system which meets users' basic needs is conducting a test and evaluation

prior to full systemdefinition and delivery.

_REMAININGISS..UESAND CONCERNS

Informationgained from the literaturereview, focus group, interviews,

and survey identifieda number of issueswhich raise importantquestionseven

though they were not reflectedconsistentlyin the results from each activity.

Answers to the questionslisted below will impact PNL's on-line system

definition, use, and maintenance.

• what will be the relationshipbetween the print and on-linemanuals

• how will the on-line system be implemented

• to what degree will employeesbe held responsiblefor information
contained in an on-line system throughwhich they will have access to
the full range of manual contents

• how will print copies of on-linemanual text be controlled

• how will revisionsbe distributedto ensure users' knowledgeof changes
in policies,procedures,and practices

• who will maintain the on-line system

• how will the system be funded, and

• how will users' obtain the necessarycomputer hardware and software to
enable use of an on-line system?

The followingreportsof each activityprovide detailed information

about the major findingsconsistentthroughoutthe activities,dominant topics

which appear in the technicalcommunicationsliterature,specificconcerns and

recommendationsof PNL staff, data about PNL manual use, and computer

hardware and software support availableto PNL manual users.
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ORGANIZATIONOF THE REPORT

This report summarizes informationgathered from each of the activities

identifiedin the previous section. The informationfrom each activity is

discussed in a separate sectionand includesa brief statementof the

implications,issues, and/or questionsraised, and recommendationswhere

appropriate.
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1.00N-LI.NE MANUALS LITERATUREREVIEW.

1.1 INTRODUCTION

This review concentrateson the characteristicsof on-line documentation

systemswhich pertaindirectly to on-line manuals. The on-line documentation

literaturefocuses heavilyon the importanceof ensuring that the system

satisfiesthe needs of the users. The on-linedocumentationliteraturealso

stresses the importanceof examiningthe suitabilityof translatingparticular

print material to elec%ronicmedia. A number of related human-computer

interfaceissues point to specifictext retrieval informationsystem (TRIS)

features essentialto user satisfaction. On-linemaintenance,revision,and

writing style have also emerged as importanttext retrieval system issues. In

addition,the literaturediscussesproblems associatedwith on-line

documentationand recommendsstronglya purposefultest and evaluationprocess

as part of the development process.

The summary omits discussion of the technical software and hardware

issues surrounding on-line documentation which, while important, are beyond

the scope of this activity. Excellent technical information about software

and hardware development and delivery can be found in a variety of sources

such as Horton's (1990)Designin_Q_andWriting Online Docjjm.__%ntationand in the

capabilitiescriteriadeveloped for PNL's on-linemanuals by IS. Further,the

summaryalso omits a discussionof experimentalresearch and development

relevantto on-linedocumentation. As basic on-linemanual questionsare

answered,attentionmight be turned to such excitingexperimentaland

developmentresearch as'

• artificial intelligencesystemswhich recognizethe type of help needed
(Fisher,et al, 1985)

• mixed media presentationsof information(Christodoulakis,et.al., 1986)

• hypertextdocument browsers (Conklin,1987)

The literaturereviewed below focuseson basic on-line documentation

issues and problems. One of the first basic questionsthat must be answered

prior to translatingdocumentsto an on-line system, is whether the documents
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are appropriate for on-line format.

1.2 DOCUMENTAPPROPRIATENESSFOR ON-LINE MEDIA

Document types vary in their appropriateness for on-line presentation.

Horton (1990) identified the following types of documents, among others, as

suitable for on-line presentation because they are enhanced by the speed,

storage, and display capabilities of the on-line medium:

• documents that contain urgent information

• documents that evolve, i.e., undergo frequent updating or revision

• documents that contain interrelated information, and

• documents that are large reference works.

On-line documentatiop allows for immediate distribution of information

and can reduce time and costs accrued from printing and distribution

significantly. Time-critical information such as procedure changes and safety

warnings and cautions increase the value of placing the document on-line.

Documents that undergo frequent revision are also prime candidates for

on-line presentation. They avoid the tedious paper collating, inserting, and

removing required for updating print documents. On-line documents also avoid

the potential loss of information due to losing pages bound in loose-leaf

notebooks (Terzich, 1988). In addition, on-line document users can be assured

of accessing the latest version of a document.

On-line documents carry the further and significant potential benefit of

helping users find answers to complex questions by linking many pieces of

separate information within a document and among separate documents. Placing

highly cross-referenced material on-line has the following advantages:

• the computer can maintain the cross-references as the documents are
revised

• the computer can retrieve the cross-referenced material, thereby
reducing the time spent searchingthroughmultiple documents,and
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• the computer can search numerous documents for patterns o_ words in the
absence of explicit references (Horton, 1990).

These capabilities rely heavily, of; course, on the explicit representation of

the interrelationships within the computer software.

Significant benefits can also be gained by placing sets of related

documents on-line. Within sets of documents, information is often duplicated

repeatedly. On-line documentation addresses these issues in the following

ways'

• Duplicate material occurs in one location and the changes to that
info'rmation are reflected or attached to the information throughout the
suite of dl_cur,ents.

, Different documents or sections of documents can be displayed
simultaneously.

. The reader can switch easily from document to document.

While many docum=.nts are suitable for on-line presentation, other types

of documents are better suited to a print medium. Documents better suited to

print presentation includt the following'

• documents that require lengthy and/or critical reading

• documents ,._eded away from the computer

• legal documents

• documents for non-computer user's

Katzin (1984) asserted that documents which require careful or' lengthy

review, overviews, conceptual topics, or in-depth policy statements are more

suited to print format or "away from office" reading . Further, tasks which

require using technical documents away from a computer are ill-suited for on-

line presentation, Legal issues surrounding on-line presentation of legal

documents remain unresolved. For the present, experts recommend retaining

legal documents in prlnt format and consulting an attorney prior to placing

legal documents on-line. Lastly, on-line systems are weakened by inadequate

hardware and soft_lare support and by a user population who opposes computer
U se.
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1.3 REL.AT!ONSH_IPBETWE_ON-LINE AN_PRINT DOC_T_ATION

Current trends in on-line implementatien show that the transition from

p_per to on-line documentation will continue to be gradual and show

considerable overlap, lt is also anticipated, however, 1:hat on-line

documentation will increase and be accompanied by a reliance on on-line

documentation as an information resource. Prophesies of an "paperless office"

or "paperless society" seem countered by forecasts in which paper retains an

important, but changed role (Glushko and Bianchi, 1982). The reason for this

may be that people who have been reared in a paper-dominant society, simply

prefer to use both media (R_.ymondand Tompa, 1988). Indeed, responses from

people attending the 32nd International Technical Communication Conference

show=3 that they did not want on-line information to function as a complete

replacement for printed information (Fisher, et al., 1987). On-line and print

documentation may co-cxis_ in a variety of relationships. On-going research

and development projects are investigating a variety of relationships

including: delivering all documentation on-line with a subset of material

delivered in print form, delivering all documentation on-line with no print

facility, or delivering fully overlapping on-line a_d print systems (Walker,

1987).

A number of possible relationships exist even in systems in which

documentation is delivered in both on-line ai,d print systems. In an

independent relationship, the systems are developed and maintained separately.

The arrangement is costly and may cause readers' difficulty due to

inconsistencies in terminology and information treatment. A page facsimile

arrangement uses the printed documentation as a base that is simply displayed

on-line. This arrangement limits development costs, but may pose on-screen

readability problems. Shared source or data base systems use one information

source, but organize the information in different ways according to the

specific characteristics of on-line and print delivery. This approach

requires a little more work for writers than preparation for paper delivery

alone, but allows readers to choose the media depending of their preference or

task demands (Walker, 1987).
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1.4 PRINTING

A popular notion holds that on-line systemseliminate the need for paper

documentation. In practice,on-.linesystems usuallyresult in an increasein

the amount of paper documentationproduced. An interestingcase study

illustratesone pattern of on-line and paper documentation. The DOCUMENT

system used at LawrenceLivermoreNational Laboratoryallows users to view

documentson screen and print ,ona local printer. During the first two years

of operation,users printedover 100 pages for every page viewed on screen

(Girilland Luk, 1983).Over the next nine years, the print ratio dropped

steadilyto 17 pages printed for every screen viewed (Girilland Luk, 1987).

This case presents a widely noted pattern of acceleratedpaper use immediately

after implementingan on-line system followedby a drop in use, and ending at

a stabilizedlevel of paper use higher than that existing prior to

implementingthe on-line system. Insteadof interpretingthis pattern as

showingthe weaknesses of on-line systems,Horton proposed that it stresses

the function of on-line systems as informationlocationand document selection

tools (1990).

1.5 EA___SSEOF USE

While current and emerging informationretrievaltechnology offer

significantpromise of managing information(searching,collating,revising),

the potentialwill nol;be used unless the system offers users a convenient,

quick_ and accuratetool for using the information. Users of ControlData

Corporation'sCONTEXT system reported in written and phone surveys that they

used the on-line manuals "mainlyfor quick look-upof informationwith which

they were already somewhatfamiliar" (Hasslein,1986). Indeed,experts in the

field state that on-line documentationis rarely used, is used only to get a

job done, or is used only as a last resort (Hackos,1991, Grice, 1989). In

order to counteract these potentialuse patterns,the on-line system

developersmust find ways to make the system useful to those who will use it,

easy to use by the projecteduser population,and be attractive as weil.
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Grice identified six factorswhich impact use of on-line information.

The factors include:

• familiarityof the subjectmatter, presentationand conventions

• supportof users' tasks

• ease of learning and speed of becoming productiveon the system

• navigabilityto ensure easy location of informationand movement within
the system, and

• ease of modificationallowingusers to customizeand adapt the system to
their needs appearance (198g,p.34).

I.5.1 Familiarity

Use of an on-line system is made easier when the conventionsand

traditionsof other computer systemsand print media are adapted for the on-

line system. Care must be taken, however, in too closelymirroringthe

characteristicsof print media. This can result in users ignoringthe

potentialof the automated systemthrough the paradigm of print media. A

number of guidelines have been developedto help developersof on-line systems

design consistent applicationsacross the computingenvironment,e.g., IBM's

Common User Access (CUA).

1.5.2 Su_u_p_portTasks

On-linedocument systemsmust provide support for the tasks users are

requiredto perform in the order in which they are performedand/or as they

are requested. If the system asks users to move through a series of steps

they would not ordinarily use, the system will likely go unused. On-line

. system users need to be able to retrieve the informationthey want, read it,

manipulate it, and leave it easily.

1.5.3 Ease of L.earnin.q

The initialease oF using an on-line system can producea lasting first-

impressionof the system. Even if the system if easy to use once people learn

it, when initialuse is confusingor time-consuming,useY'smay never adopt the

system. The system must allow users to perform the tasks they need and to

1.6



4

ignore the other features. The HELP functionis a critical element of any

system, lt must itself be easy to learn and provide the desiredhelp easily.

1.5.4 Navigability

An on-line system presents new problemsof navigationand understanding

location within a document. Users of a print document may navigate and locate

informationby recallingvisual cues, position in the full document or, the

pattern of typesettingor headings,by findingtheir highlightingof specific

text; by placing their fingers in multipledocument sections,or by placing

bookmarks in importantplaces. These techniquesapply less well to an

electronic format.

A variety of on-line aids are availablethat tell users where they are,

where they have been, where they might go next, and how to leave their current

location. Designatingnavigationfunctionkeys, e.g., ESCAPE, QUIT, RETURN,

lessens the recall requirementsfor operatingthe system. Guidepoststhat

mark the relativeposition in the informationhelp users maintain a reference

point, e.g., a "thermometer"that indicatesrelative position. The usefulness

of navigation aids must be linked directly to the structureof the on-line

document. For example,while bookmark position indicatorsare meaningful in

system equivalentto an automaticlibraryof booklike text, alternative

position indicatorsmust be sought for systemswhich do not replicatean

automatic libraryof booklike text.

I_6 READABILITY

For most purposes,people prefer reading text longer than a paragraph in

print form (Horton, 1990; Walker, 1987). In 1987, Shneidermanshowed that

reading text on-line is slower and less accurate than reading print text.

Shneiderman'sfindings supportother experts'recommendationsthat text which

requires criticalreading, deals with conceptual issues,or requiresdetailed

study better fits a print format (Horton,1990). Furtherreadabilityresearch

has shown that extended readingof on-screentext can result in increased

eyestrain (Rockley,1987). Rockley'sand Shneiderman'sresearchhelps to

explain why people use on-line systemspredominantlyto scan and retrieve
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information.

Prior to making a decision to read text on-line or to print a paper copy

of the text, users must find the desired information. Raymond and Tompa

(1988)reported that users of the Online EnglishDictionar_used the on-line

versionto find words and then switched to the paper version for reading.

People have learned efficientways to find informationwithin lengthy

documents; in additionto other strategies_they scan for keywords,look for

visual cues, and attend to location within the entire document. On-line

documentationdevelopers face the challengeof providingusers with a fast

informationlocation strategywhich takes advantageof well-learnedpatterns

(Horton,1990).

1_6.1 Ease of Modification

Some degree of controlover on-line informationcan alter users

perceptionof the system and effect their use of the information(Grice,

1989). The system might allow users to rearrangethe order of menu items,

change the names of commands,add synonyms,change the weighting on the search

list, or modify the text of message. Changes initiatedby users must not

alter the basic system,however.

1.6.2 Appearance

The appearanceof on-line informationhas received considerableresearch

attention. Common researchvariables includetype font and size, text

density, color, and "specialeffects" such as highlightingand the use of

sound. While the appearanceof informationcontributesto a system'sease of

use and overall user impression,it may not be as importantas the factors

described above. Type font and type size research suggeststhat type size and

line length are not a major factors, and that mixed case type is preferred

(Fryserand Sterling,1984). On-line expertsrecommendcaution in using

color. They cite its strengthsin callingattentionto system functionsand

featuresand its weaknessesrelatedto color blindness,suitable foreground-

backgrounddistinction,and overuseof color detractingfrom the color

convention or symbolicmeaning. (Grice, 1989).
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1.7 USER INTERACTIONAND INTERFACE

A user-friendlyhuman-computerinterface(HCI) is essentialto the

successof an on-line document system. While a great deal of HCI research has

been conductedon a wide varietyof topics, this discussion focuses solely on

HCI topics identified in the on-linedocument literature.

1.7.1 .Speedand Reliability

The two most importantqualitiesof software in a text retrievalsystem

are speed and reliability(Walker,1987). Speed of responseeffects the use

of a system. Even for systemswhose users evaluate the interfacehighly, a

slow on-line help functionmay result in the system not being used (Seybold,

1981). A target time intervalof 2 to 10 secondshas been proposed for the

intervalbetween requesting informatior_and its first appearanceon screen

althoughthe faster it appears the better (Shneiderman,1984).

An on-line system must perform reliably for people to use it

confidently. Reliabilityfor an on-line manuals system would includecomplete

assurancethat the system:

• contains all currentrevisions

• contains no outdated information

• reportsthe absenceof informationrather than doing nothing or
reportingan error

• locates full sets of relevanttopics.

When users discover inconsistencies,omissions,and errors,they stop trusting

the search mechanism and may stop using the system.

1.7.2 Searchinq

The retrievalof informationfrom the data base is a central issue

identifiedin the on-line documentationliterature. Researchersin

informationretrievalstudy ways of accessing informationthrough choosing

keywordsand classifyingtopics (Salton, 1983). A number of different means

of accessingor searching informationhave been used: direct command, menu

systems;tree-structureddocument readers;and index-orientedsystems (Walker,
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1987). In their examination of candidate TRIS products, PNL's information

systems experts specified a number of search capabilities including keyword

and boolean querying functions, an on-line thesaurus, a facility for

developing "concept-based" searches, and returning search results in a

relevancy ranking (Appendix A).

I. 7.3 Pacinq

Visibility of displayed information is an important characteristic of a

user-friendly system. Providing u'ers control over when information appears,

where it appears, and when it disappears from the screen allows users to

manage the pace of the information flow (Walker, 1987).

1.7.4 Flexibilitz

Flexibility is important in offering users the ability to change focus

in their search for information. Walker identified four important facilities

which simplify users' operation of an on-line system'

• moving from one topic to another without exiting the program

• marking the user's position in another platform for easy return

• constructing a "history" of items _ user has been accessing, and

• returning to the original context ,n which the user was working.

1.8 CONSTRAINTS

A variety of factors, human, hardware and software compatibility,

availability, and of course budget and schedule constrain on-line

documentation development and delivery choices• These factors will be

discussed separately as user, hardware, and software constraints.

1.8.1 Hardware Factors

Terminal characteristics, memory space, and disk storage impact the

options for an on-line system. The terminals used in an organization may

seriously constrain an on-line system through limited screen size, function

key restrictions, and time-consuming screen re-display. In addition, the

mixture of hardware accumulated over time within a single organization may
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includeequipment incapableof accommodatingthe on-line system. Walker

(1987) recommendedlarge screen bitmap terminalsas the delivery system of

choice, but also stated that user control and flexibilitycan be attained

through strong use of arrow tabbing keys for positioning. Walker also

recommendeddesigningthe on-line system to accommodatethe critical

functionalrequirementseven though an organizationmay have a good deal of

hardware incapableof holding the system. In other words, the system should

not be designed to accommodatethe least common denominator.

The lack of sufficientmemory space or a network server can seriously

constrainthe delivery of an on-line system. If the on-line system cannot be

supportedby a LAN, the organizationmust be prepared to ensure that disks

availableare adequate in both size and performance.

1.8.2 Software Factors

An on-line systemwill be constrainedin design and use if it lacks

windowing, multi-processing,networking,and data management facilities.

Without a windowing facility,users cannot view their document and application

simultaneouslyor comparea number of related portionsof text. Because

document use usuallyrequires switchingbetweenthe documents and an

application,it is particularlyimportantthat users not lose their working

context in either of the sourceswith which they are working. Using a server

approach reduces the constraintsinherentin a disk storage system. Lastly,

any on-line system w'illbe severelyconstrainedif the document data base is

not maintained consistently(Horton,1990).

I.8.3 Human Factors

As in all fields and applications,human variabilityand differingtask

requirementscomplicateor constraintechnologydesign. The variationin

: computer experience places demands on the on-line system to accommodate novice

to expert computer users. Users' task goals suggestthe facility to support

direct questions, task-orientedsearching,and undirected browsing. People

differ also in their learning style. Some users need a system which allows

.
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them to progress in a controlledmanner through small ordered steps Carroll,

1984). Others want to explorewith few constraintsand are quite willing to

find dead ends and return to a starting point.

The characteristicsof the tasks users perform in conjunctionwitllan

on-linesystem place additionaldemands on the system'sdesign. People using

an on-line system are often:

• hurried

• focused on another task, i.e., using the on-linemanual is not the goal,
and

• confused,annoyed, or frustratedbecausethey are forced to stop what
they are doing and switch to an informationlocationtask

While these factors are not directly relatedto softwarefunctions, the system

design must respect these operatingissues in order to ensure use of the on-

line system (Walker, 1987).

',

1.9 RESEARCH,.TEST,AND EVALUATIONOF THE ON-LINE SYSTEM

In order to select,use, and manage informationtools wisely, answers

must be obtained to basic questionsprior to design, during design testing,

and after implementation. Experts in the field have recommendeda series of

research,test, and evaluationsteps to provide a solid basis for designingan

on-line system:

• audience analysis (Caernarven-Smith,1983)

• task analysis (Ward, 1987)

• product analysis (Grice,1989), and

• project analysis (Caernarven-Smith,1988).

The most basic questionasks, Who are the users? Once the audience

analysis has been completed,a second set of questionsmust be answered: What

do users want? and What do users need? During the task analysis,Ward (1987)

suggesteddefining the tasks users will perform, the environmentin which they

work, and the informationrequiredto perform their work. Product analysis is
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a critical step in matching the audience,task, and product. The product

analysis should includeperformingcompetitiveevaluationson related

informationproducts,identifyingand testing the equipmentavailable in the

organizationto support an on-line system, and conductingtests to determine

how well people like the on-line system and how well they can use it (Grice,

1989). While testing is often perceivedto be prohibitivelyexpensive, it can

be conductedin ways which reducecost and provide the informationessential

to developingan effective systemwhich will be used by the intended

workforce. Grice (1989) recommendedan iterativetestingwhich aims to

improve,not to test for statisticalresults. A number of informalmeans can

be used carefullyto analyze the projectand provide feedbackto those

responsiblefor redesigningand deliveringthe on-line system including

telephonesurveys, short print surveys, audiencemeetings (focusgroup and

nominal group technique),and observationsof user-systeminteractionin the

users' work environment (Grice,1989).
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2.0 ON-LINEMANUAL FOCUS GROUP RESULTS

2.1 INTRODUCTION

The Quality Program office at PacificNorthwestLaboratory (PNL)

requestedthat staff in the TechnologyPlanningand Analysis Center (TPAC)

exp'lorethe issues, benefits,detriments,technologicalimpactsand practical

implicationsof automatingmanuals and other PNL documentation. The purpose

of this tasking was to gather informationto be used in the on-linemanual

decision making process.

As part of TPAC's effort to explorethe issue of on-line documentation

and to provide informationfor constructionof open-ended interviews,a focus

group consistingof personnelinterestedin the topic of on-linedocumentation

met on June 25, 1991 to identifythe advantagesand disadvantagesof on-line

documentation,and to characterizea useful automatedsystem. The twelve

members of the group representeda cross sectionof PNL personneland included

representativesfrom areas such as Lab Safety,Quality Programs,Utility

Operations and Human Factors.

The focus group was tasked with discussing the followingquestion:

• why put PNL's manual system on-line

• what do we want the on-line system to do and what are the constraintson
that system, and

• how should an on-line system and print manuals co-exist?

The summaryof the resultsof their disucssionon each of these

questions is provided in the followingparagraphs. A detailed descriptionof

the focus group's compositionwith details of their descussionsis proveded in

the meeting notes which are proveded as Appendix(?).

Why put PNL's manual system on-line? Several participantsstated their

belief that on-linedocumentationcould be a more efficientsystem for users

of documents,and also for the people responsiblefor generatingdocuments.

They felt that an on-line system has the potentialfor impactingthe use of

manuals, and such a system can have the capabilityfor providingan audit
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trail of the use of the documents. Others felt that an automated system

should also have the capability of capturing the decision making rational for

the interpretations that are made of DOEorders and the way that orders are
reflected 'in manuals.

Implications: An ideal automated documentation system would be a
powerful tool. lt would encourage use of documents, capture decision
making rational and would provide audit trails.

.What should an Qn-line syst.em be able to do? Group members quickly

identified at least tow types of users whose expectations need to be addressed

in any description of a desirable on-line system. One type of user they

identified are the people who receive the manuals and use them for guidance

and information. A second type that was identified are +he people responsible

for creating documents and updating manuals.

Participants described the probable requirements of on-line system from

a manual users perspective as including: a user friendly system; a system

that solved more problems than it created; and a system capable of operating

on a mixed software/hardwere platform. In addition, several participants

envisioned an optimal scenario that would include an expert system.

When participants described the requirements of document generators,

they identified several capability features:

• document control capability

• verification control

• capability for peer review of documents

• provide change notification to users, and

• distribution coptrols, status and checks.

As participants discussed the requirements of document users and

generators, they also recognized the need for system maintainers to ensure a

reliably functioning system.
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I__mplications:An automatedsystem will most likely have multiple kinds
of users and must be capableof meeting primary needs identifiedby each
kind.of user. The complexityof multiple kinds of users and multiple
requirementsindicatesthat cost effectivenessof an on-line system
should be evaluated along with capabilityto meet user requirements.

What constraintsmake on-linemanual systems les.s desirable? The most

frequentlymentionedconstaintsdealt with administrative/managmentissues

rather than technical issues. Among these constraintswere the cost of a

system, lab-wideavailabilityof on-line documentation,multiple platforms,

and the effort required to transfer currentmanual operationsto on-line

documents.

Implications: There are many issues that must be addressed before an
on-line system can become a reality. These issues spread across
organizations and cannot be resolved within a single department or
center. Resolution of issues will require centralized coordination and
tracking of the issues and their resolution.

How should on-line manuals and print ma.nuals co-exist? This question

wasn't directly addressed by the participants. Instead, the group chose to

focus on "next steps" and on possible scenarios for implementing a test

system.

Implications: The focus group partiipants clearly expressed their
interest in further pursuing the possibility of an on-line system.
Their enthusiasm and interest provide a starting point for expanding the
investigation into the pros and cons related to an automated
documentat ion system.

2.2 CONCLUSION

The consensus at the conslusion of the focus group was that several

important issues were identified and that 'it would be benficial to continue

gathering information on automated systems for manuals. TPAC staff members

planned to extend the information gatering process by conducting open-en_ed

interviews with other PNL personnel. The staff planned to use several

questions that participants in the focus session identified as a protocol for

the interviews. The focus group provided a basis for further, more expanded,

investigation of the benefits and issues related to on-line documentation.
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3.0 ON-LINE MA.N.UALSINTERVIEW_R_ESULTS

3.1 INTR_TION

Interviews are an effective method of generating information about the

content and pattern of daily experience. Interviews were particu'larly well-

suited to pursuing the objectives of this task. They carry the unique benefit

of being able to encourageoromisingavenuesof discussion,to clarify

questions and responsesin "real time", to allow respondentsto talk without

over-specifyingthe substanceof the discussion,and to elicit examples. A

protocol based on informationfrom relevant on-line documentationliterature,

focus grolIpresults_ and projectobjectives served as a guide for the

interviews(AppendixB).

3.1.1 Interview.Prot_o_.ll

Participantsanswered questionsregarding PNL's currentprint manual

system and a potentialPNL on-linemanual system,The questionsabout print

manuals focusedon four basic areas: I) reasons for using manuals; 2)

patterns of manual use; 3) orientationto the manuals; and 4) manual

revisions. 'Theon-linemanual questionssought informationin three main

areas: i) use of an on-line system,2) on-linemanual revision,and 3)

factorswhich could constrainan automatcdmanual system (AppendixB).

3.2 _PBINTMANUAL FIN_I_

3.2,i eB.___._Eons'For_!_,LS ManualS.

The PNL staff interviewedreported uslng the manuals to answer specific

policy and procedure queszions. The manuals are seldom used to explore a

i general area of interest.The primE;reason for seekingsuch informationis to

: ensure compliance with all applicable requirements and regulations. For

example, managers, supervisors, and project staff need to know the bio.

protection guidance. Manuals are also used heavily for policy guidance, e.g.,

direction for staff appraisals, prescriptions for recording compensation time,

etc.
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3.2.2 Pattern of Use

Locatinq inform_ation.Participants'responsesshow that manual users

seek informationthrough two primary avenues. They fir:_tconduct a quick

search of the manual/s. "I can just turn, pull it out, and, boom, I have it!"

If that search is unsuccessful,they call someone in the organizationasking

for either the exact informationor the locationof the "nformation. Users

reported using the table of contents,labelledtab dividers,visual

characteristicsof the manual's format and text, and place markers ("yellow

stickies")to help them search,but limit the time spent using these aides.

When the initialmanual searchdoes not producethe needed information,

particularlywhen time is limited; users call others for that information.

They call colleagues,manual authors,contacts in the related organization/s,

and/or support staff. Secretariesnot only store manuals in their offices;

they functionsas resourcesfor particulartypes of informationcontainedin

the manuals as weil, "Just ask the secretary,they know these things."

lt takes time, however, for technicalusers to learn the manual

contents. A number of respondentscited three years as the period required

to learn their manuals. Once they learn the manual conlent, they use them

less often. When they do look for informationthen, it tends to be specific

pieces of informationto support knowledgegained throughexperience.

Implications" Must meet or beat the print system.

Frequencyof use. Users reportedvaried patterns of frequencyof use

which were determinedby the particularmanuals and users' roles. Some

manuals are used daily while others may only be used once a year.

Collectively,manuals are most frequentlyused on a monthly basis. One person

explainedthis patternby saying that when you become familiarwith a manual,

you begin to use it less and less.

Imp'lications"The simplicityof the on-line interfaceincreasesin
importancein a system in which a number of documentsare used
infrequentIy.
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Multiple document, multiple section use. Users who are trying to answer

a question often seek multiple pieces of information to answer their question

from more than one section in a manual or from more than one manual and

related document concurrently. They may use a technical manual in conjunction

with the policy manual, a number or related manuals, or a manual and a

technical handbook. Users also report switching back and forth between

sections in a manual comparing information and seeking greate, _" detail. The

switching may be supported by attaching paper tags or paper clips or trying to

keep places with fingers.

m.!__.p_]]_'cations:An on-line system needs to provide the functional
equivalent of viewing multiple related sections. In addition, the
system should allow users to work in their worQ processing system and
search for and retrieve text from the on-line manua'_ system. Since
sections of an on-line system cannot be marked with a "yellow sticky",
some functional equivalent of placing a marker in a book or manual would
prove useful. This may occur electronically by customizing the
information search or tagging the electronic index.

Annotation. While users tag specific parts of their manuals, few report
l

] writing annotations in their manuals. In fact, some viewed annotations as
potential signals to auditors to look for weaknesses in the manual. This

potentially troublesome connotation associated with annotations would apply to

both manual and on-line systems.

: !_mplications:An annotationcapabilityis not a high priority item.

Multil)lelocationuse. Manuals contain informationimportantfor

compliancewith safety practice and organizationpolicy and practices. In

order to comply, users must have access to the informationin the manuals.

Most manuals were reportedto be located either in a person's office, "as

close to my desk as possible"or in an adjacentsecretary'soffice. Single

locationmanual use would transfer quite easily to an on-line system carried

on compatible computer hardware. PNL staff frequentlyuse their manuals

outside of their office space, however. The manualsor copied sections of the

manuals are carried to other offices,meeting and conference rooms, and to

individuals'homes for a varietyof purposes. One manager reported using the

policymanual (salarydecisions)or other manuals (guidancefor calls
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inquiring about procedures) at home as often as 3-4 times per week.

Implications_: The pattern of multiple location use of print manuals
carries implications for an on-line system. Multiple location use for
an on-line system may require, for exalnple, hardware support in the form
of an overhead computer display for use during meetings. Home use and
use in offices not equipped with the LAN may require maintaining a
complete dual print and automated system.

3.2.3 Orientation

Participants stated unanimously that they received no orientation to the

manuals. Recollections of new hire orientation included being informed that

they might receive manuals to perform their job. Somerecalled settling in

their offices and being told, "Here they are" when they received the manuals

associated with their job. The formal orientation to MA-f0, Quality

Assurance, provides an exception to the pattern.

Participants recommended a required orientation to the manuals which

would provide an overview of the system's contents, the content relationship

between the manuals, and a brief topical list for each manual.

Imp!icBtions" Respondents' recommendations for a general introduction
to PNL's manual system implies the need for a similar introduction to an
on-line system. That orientation might occur as an on-line tutorial
required prior to entering the system initially instead of a formal
instructor-led class.

3.2.4 Revisions

Respondents described a revision process in which they received changes,

inserted or had their secretaries insert revisions into the manuals, and

J decided how to distribute the information to other staff members. They all

stated that the revisions are added to the manuals upon receipt even though

recent PNL surveys show that only 58% of PNL's manuals contain all relevant

= revisions. While some people described the flow of revisions as continual,

• others reported receiving revisions infrequently.

Respondents cited a variety of other problems in the current manual

revision practice. They expressed concern regarding the' lack of currency of

the manuals, lack of detail about the revision sources and reasons for the

changes, lack of consistency amongmanuals created by changing somethirlg in_
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one manual without changing relatedsections in other manuals, a lack of

control over printed copies of the revisions,and a lack of clear instructions

on how to process the revision.

_Implications:The variety of problems cited regardingcurrent print
manual revisionprocess points to easy revision solutionssuch as
publishinga list of revisionsperiodicallyas well as to complex
solutionssuch as maintainingrevisionconsistencyamong all manuals.

_. Manual revisionssignalcurrency of a manual. A manual may

be perceivedas being out-of-datewhen no revisionshave been received for a

long time or when the revision date seems old. A few individualsreported

assembling supplementaryfiles in supportof manuals they felt were out-of-

date or incomplete. Again, this may create a problem if staff look to the

supplementedfile as the "best" resourcein preferenceto the manual which is

the "oFficial"resource. Manuals users also expresseda desire to know the

status of recent and planned revisionsaffectingtheir manuals.

Implications: The revision system needs to assure users of its currency
the manuals in order role as primary source of policy and correct
practiceand to avoid the creationof informationsurrogateswhich have
no formal review for currency. Concerns regardingcurrencyo,fold
sectionsmight be addressedby recordingan approval date from a
scheduledmanual review.

Revision source and reason. Once the revisionsare received and

inserted into a manual, managers must decide how to disseminatethe essential

informationfrom the revision. Some managers felt they lacked sufficient

informationto explain to their co-wo_-kersthe reason for the changes or the

source of the changesand recommendedthat such informationbe included in the

revision distribution.

Implications: Users desire additionalinformationabout revisionswhich
affect their work. Additional informationmight includea brief
statementof the reasons for the change, source of the change (DOE,
state regulationor legislation,PNL policy), and a point of contact for
furtherquestions.

Cgnsistency. Participantsalso expressedconcern about the impact of

revision in one manual on the consistencyof informationbetweenPNL manuals.

In cases where the manuals contain inconsistentor contradictoryinformation,
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staff are vulnerable to being out-of-complianceand potentiallyof performing

unsafe practices. For example,the requirementto revise the Lab Record Books

(LRBs)was extracted specificallyfrom the polivy manual, but the requirement

remained in a remote sectionof the recordsmanagementmanual. In this case,

auditorsdetected the discrepancyand recorded it as a finding.

Implications: The potentialconflictsin 'informationamong manuals
which occurs due to inconsistentrevisionsamong manual raises issues
about personal responsibilityfor informationcontained throughoutthe
manual system,a difficulttask in a print manual system. The potential
inconsistenciesalso poirlttoward the need for additional attentionto
revision management includingthe assessmentof who needs what
information.

Uncontrolledcopie_. The revisionchanges are communicatedfrequently

to impactedemployees via memo or discussionsin meetings. For discussion

purposes,copies of the revisionand/or relatedsections of the manual may be

distributedto group members. While this allows everyone to review the

revision,it also createsthe potentialproblemof distributinguncontrolled

manual copies which may subsequentlybe used as the guide to procedureafter

they are outdated.

Individualsconcernedwith uncontrolledmanual copies recommendedrequiring

stampingthe date and the words "uncontrolledcopy" on all duplicatedmanual

text.

_m_lications" An on-line system needs to allow users to access
informationabout automaticallyinsertedrevisions. Users want
informationabout cross-manualimpacts,planned revisions,and a recent
history of revisionsper manual. They also want background information
about the revisions. Concerns for documentcontrol apply to an on-line
system as well as the current print system and call for an automatic
date stamping and labelling"uncontrolledcopy" each page printed from
the on-line system.

A number of recipientsrecommendeddistributinga printed list of all

revisionsfpF a given period,e.g, quarterlyor bi-annually. The list could

also include plannedrevisions,and a list of revisionsin process. On-line,

this might be handled by highlightingsectionsinvolved in the revision

process.
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3.3 ON-LINE MANUAL FINDINGS

The on-line sectionof the interviewsfocusedon identifyingdesired on-

line manual features, identifyingpreferredsearch methods, describing

preferred interfacecharacteristics,describing the maintenancerequirements,

identifyingfactors which might constrainan on-line system at PNL, and

discussingan on-linemanuals revision process. The results discussedbelow

also present additional issuesthat arose during the course of the interviews.

3.3.1 Ease of Use

Ease of use emerged as one of the primary themes of the on-line manuals

discussions. Intervieweesstated stronglythat the systemmust operate as

easily as PNL's Popfon software. A number of Popfoncharacteristicswere

cited as advantages. Informationcan be found quickly and accurately° If

incorrectinformationis entered,the user can immediatelyand easily redirect

the search. Popfon can be used without exitingcurrent screen or program, lt

can be used virtuallywithout prior instruction,i.e., its operation is self-

evident.Respondentsclearly indicatedthat they prefer a system that would

requireminimal learning , "Only make me learn now to operate the system to

get what I want--not extra featuresof information." Popfon saves time; it

takes less time to use the electronicphone directorythan it does to find the

informationin hard copy. Again, the statementof one manual user presents

the challenge for the on-line system, it must "Meet or Beat" current

practice. If the on-line system could meet these criteria, its chancesof

being used would be significantlyincreased.

Im_li.cations'The demands for an on-line system to be easy to use,
quick to use, requireminimal learning,and provideaccurate information
point to the importanceof a number of specificfeatures such as
multiple platforms,an interfacewhich resemblesPopfon, and ease of
correction.

3.3.2 Preferred Features

Participantswere asked to identify beneficialfeatures of an on-line

manual system from a list generatedfrom a focus group sessionconducted

earlier and from on-line documentationliterature(AppendixC). The following

discussionreflects the most highly preferred features.
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Comprehen._ive index. Respondents unanimously identified a comprehensive

index as a highly desired feature of an automated system.

!mDlications' The on-line system selected and/or developed by PNL needs
to provide a comprehensive index to highly used manuals and associated
references. Initially, the index might occur as a topical index
provided in a print medium.

_Cross-reference. Manual users report frustration in looking for

additional sources beyond the set of A manuals. They want to know in which

other documents a particular topic is discussed.

l_m_p]ications" The on-line manual system should provide direction to
additional sources of information within the manual system and in
support documents. The automated cross-reference may be offered in a
simple form including titles of documents or major sections or be
offered as a comprehensive cross-reference. As a first step, a basic
cross-reference might be offered in print format identifying linked
sources of information.

Multiple platforms. Multiple platforms emerged as a dominant feature

preferred for an on-line system. Multiple platforms allow users to maintain

their current screen and program while they simultaneously woY'k in another

program, e.g., users can apply a word-processing program and access electronic

mail without exiting either program. Multiple platforms support the type of

commonuse described as switching back and forth within a manual and searching

between manuals for information while applying a separate software program.

Im_plications" The on-line manual system should provide users with the
ability to access and operate in multiple platforms.

Printinq and moving text. Users described advantages and concerns about

tile ability to print and move text from the on-line manuals. The responses

showed a consensus in the requirement for a print capability linked closely

with a desire to avoid reading more than short paragraphs on screen. Cited

benefits of printing selected portions of text included easier readability,

highlighting or annotating for discussion purposes _nd easier referral in the

future, and the ease of transporting to other locations for meetings. Users

also reported a desire to select text from the on-line manuals and move it

into a word processing file.
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Concerns about printing and moving text from the on-line system include

the increasedvolume of paper used for printingand the control of documents.

A number of respondentsrecommendedrequiringthe automatic identificationof

each printed or moved paragraph,page, or sectionwith the revisiondate, date

copied, and label "uncontrolledcopy".

Implications: Before an on-line system is implemented,use policies
regardingdocument control and print volume must be carefully
considered.

_earch. Most of the staff interviewedhad difficulty identifyingeither

positive or negative search features. This may be due to participantshaving

limited experienceworking with an automateddocument system. Another reason

may be the difficulty in describingpositive interfacefeatures because

effective interfacestend to become transparent,i.e., we learn the interface

and, unless it interfereswith our work, it becomes an unconsciousaspect of

computer work.

Individualresponsespointed to potentialproblems related to text

search. Keyword searchesare complicatedwhen objects and processesare

described using differentwords. Another concern focusedon the potential

flood of informationresultingfrom a searchand the resultingtime required

to select desired items from the large volume of feedback.

Implications: Word use differenceswill remain in the PNL manual system
since the manuals are developed in differentorganizationsand written
by differentauthors. An on-linethesauruswould allow users to explore
related search terms and counter the threat of missing the desired
informationdue to terminologydifferences. In addition,the thesaurus
must be modifiablethe system administratorsto accommodatechanges in
terminology. The system should also permit users to halt search
feedback. Users may want to cancelwhat appears to be an unproductive
search or to stop the feedback as soon as they get the informationor
referencesthey sought.
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3.3.3 On-Line Constraints

Hardware and software support. An on-line system requires computer

hardware and software support. Users responses showed a mixed pattern of

computer equipment, LAN availability, and software use. Due to the mix of

computer equipment, the text retrieval software must run on a wide range of

equipment and accommodate a variety of software (Appendix A).

Implications" Since the system must be supported on a local area
network (LAN) based and manual users are not fully network supported,
additional funds will be required to support delivery of the on-line
system in individual offices and possibly in conference rooms
accompanied by an overhead computer display unit. While the system
selected or designed must run on the majority of PNL equipment,
undoubtedly some of the computers used by manual holders will not
accommodate a full text retrieval system, e.g., systems below the IBM-
AT. The Text Retrieval System Specifications developed by PNL's
Information Services experts identify hardware and software requirements
to support an on-linemanual system (AppendixA).

Financialsupport. A number of individualsreported concern about the

cost of adopting and maintainingan on-line system. Costs would accrue from

purchasingexisting software,purchasingcomputersto accommodatethe full-

text retrieval system, in adding network stations,and increasingpersonnelto

expand, customizethe purchasedsoftware,and maintain the system.

A significantamount of staff expressedconcernover the balance of cost

and benefit to users. Research staff reported skepticismabout funding an on-

line program through assessmentsto their researchprojects for a system which

may not improvedemonstrablythe efficiencyof their work. The questionwas

stated by one researcheras "What is the role of the on-line manual in the

qualityof life of PNL employees[technicalscientistand engineeringstaff]

?" This is a sensitiveissue that should not be underestimatedas

contributingpotentiallyto the existing antagonismbetween the research staff

and support staff at PNL regardingfunding.

Implications" Concernsover financingan on-line system and the
resultingdemonstrablebenefit point again to the need for the system
ensure that users can find accurate informationas or more easily than
in the existingprint system to warrant the expense of an on-line system
in the users perspective. Two additionalquestions should be answered'
I. How much more quickly and easily must users be able to access
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accurate informationto warrant an on-line system;and 2. How will on-
line manuals operationand use be measured to determineeffectiveness
prior to full adoption of a system?

3.3.4 Revisions

Managers, scientistsand engineers,and technicalstaff voiced a number

of questionsabout automaticrevisionswithin an on-line system. The

questionswere directed at the followingissues:

• retaininghistoricalrecordsof PNL's manuals

• ensuring currency of the manuals

• ensuring users' awarenessof changes and revisioncontent

• identifyingcross-manualimpacts

• paying for staffing for revisionprocessing.

Staff from document control and management focusedon formatting,

distributing,and maintainingan automatedrevision system. They recommended

two eparate, but related functionsrequiredto manage the automaticrevision

process,document controlor configurationmanagementand change control. The

documenz control functionswould format revisions,purge out-dated

information,feed the historicalfile, and monitor revisiondistribution. The

suggestedchange control board suggestedwould analyzemanual changes and

analyze impactsacross the other manuals, horizontal integration,and propose

appropriateadjustmentsto impactedmanuals, lt was suggestedthat these

tasks could be accomplishedby the additionof two full-timeequivalent staff,

Implications' The on-line revisioncapability serves two different sets
of performancecriteria,revisionmanagement and technicalmanual use.
Both groups need to be able to access revision informationfor their
task without interactingwith the fuller range of revision options.

3.3.5 EvolutionaryAdoption

Respondentsdiscusseda number of manual system changes that range

between supplementingthe existing print documents and institutingan on-line

full-textretrievaland automaticrevision system. One proposed option called

for a stand alone on-line index which would identify the location of
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informationacross the manual system. Anotheroption would involveselecting

key manuals, identifiedby risk and managementpriority, to place on-line with

full search,retrieval,print, and revisionfeatures. The staff interviewed

placed heavy emphasis on carefully assessingthe performance,benefits, and

cost, of a number of options prior to the adoptionof a completeon-line

system.

Implications.:Users concern about the benefits and costs of an on-line
system and their proposalsfor phased adoptionof an on-line system
suggest the need for a purposefultest and evaluationof a phased
implementationof the selected on-linesystem.

4,
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PNL ONLINE DOCUMENTATION

Introductionof project and wh_t informationis being sought through the
interview.

User Profile"
• Work group:

• Manual/s used:

. Type of work:

PRINT MANUALS

I. Type of use (How and Why)

. Pleasedescribe how you use your manual.

• Why do you use the manual/s? (For what reasons,e.g.,
revisions,look for necessaryinformation,PM, etc.)

• What type of informationdo you look for in your manual?
(Procedural,safety,policy,updates)

• Are there specific part/s of the manual that you use
primarily?
If so, what parts and why?

. What parts or aspects of the manual/s make them easy to use?
• What parts or aspects make them difficult to use?

• With what parts of the manual/s are you most satisfied?
• What would you most like to see change?

• Do you need and/or use other materials print or online when
you are using the manual/s?
If so,
• What kind of other materials/information do you need

when you are using the manual/s? (phone book, other
manuals, other references)

. How do you use them together?

2. Frequency of use

• Hew often do you use your manual/s?

• Do yo use them on a regular basis?
If not,
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• How would you characterizethe pattern of use related
to frequency?

3. Location of information

• How do you find informationin the manual/s?
(Tableof contents,index, sectiontabs, just know what part
to use, last 10 pages, etc.)

. Is it easy to find the informationyou want?
If so,

Why?
if not,
. What do you find frustratingabout locating

informationin the manual/s?
• Would would make it easier to use?

• What do you do when you cannot find the needed information?

4. Completeness

. Is there enough detail in the currentmanuals to make them
useful?
If not,

What should be added?

5. Accessability/locationof manuals

• Where do you keep your manuals?

• How far away is your primarywork area from the manual?

• Do you ever need 'Lohave the actual sectionor page with you
while you are working?
If so,
. Do you carry the manual, copy a sectionor page, etc.?

6. Annotations/personalization

• Do you write in your manual?
If so,
• What kinds of things do you enter?
. How much annotatingdo you do?
• How do you use the annotations?

7. Orientationto print manuals

• Have you receivedany orientation/formalintroduction/or
even directedOJT introductionto the PNL manual/s you use?
If so,
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• Describe the orientation/introduction•
• What else would have been helpful?

If not,
• Would an introductionbe helpful?
. What should be included in an orientationto manuals?

8. Revisions

. How does your manual get revised?
• By what process?
• How frequently?
. For what reasons?
• What is the impacton you and your group?

• Are you confidentthat the manuals you now have contain the
most recent revisions/are the most recent copies?

. Who updates you manual?
• Do you read the updates?

If no,
• Why?
. What things would make it easier fo you to update your

manuals?

. How should the manual revisionprocess be changed?

ONLINE MANUALS

I. Computer Use

• What kind/s of computer/sdo you use in your work?
• What kind/s of softwareapplicationsdo you use most

frequently?
• If you work in more than one office or laboratoryspace,

what computersare availablefor you to use?

2. Informationformat preferences

• For what types of tasks do you prefer to work with print
materials?
. What are the advantages?

• For what types of tasks do you prefer to work with your
computer?
• What do you think are the advantages?

3. Online documentationexperienceand references
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Online system Developer

4. Online manual advantages

• What featuresof an online manual system were/might be
helpful?

• Which of these featuresare the most important?
. Why?

• What featuresof the online system were helpful, unncessary,
or disruptive?
Why?

• What features are MUSTS for an effective PNL online manual
system?

. Why?

. What featuresare NICE, but NOT NECESSARYto PNL?
Why?

. What featuresSHOULD BE OMITTED in a PNL system?
Why?

5. Reaction to/assessmentof features/capabilitiesidentified in the focus
group and literature.

- cross-referencing
- multiple platforms
- comprehensiveindexing
- referenceto B manuals and their information
- referenceto other sourcematerials
- referenceto human resources(staff)
- decision-tracking
- electronicrevision/updating
- conceptualsearch
- annotation
- bulletin board notic of revision/policies
- revision validation& verification
- expert query of user
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6. Reaction to an identification of constraints

• What factors constrain or limit an online system?
How do they constrain?
Are there ways to compensate for those restraints?

• How muchchange in hardware would be required to deliver and
support and online manual system?

7. Locating information/search techniques

. What ypes of computer search techniques have you used?

. What search techniques do you think are the easiest to use?
Why?

• What search techniquesdo you think are difficult to yuse?
Why?

. What search techniquedo you think would be most useful in
locating informationin an online manual system?

• How might such a techniqueoperate?
• Do you have software examplesof effective search

techniques?

8. Interface

• Describethe specificfeatures of the best/easiestonline
documentor regular computer interfaceyou have used?

• What makes these features so important?
• What features/processesshould be avoided?

Why?

9. Maintenance

• How might the maintenancesystem operate?
• What are the basic requirementsfor maintainingan online

system?
. How within the PNL organizationis most appropriateto

maintain the system?

10. Revision

• How should electronicupdating be conductedusing an online
document such as PNL's manuals?

• What sort of technology is required?
• What sort of supportpersonnelwould be required?
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PREFERREDON-LINE FEATURESOR C.A.pAB!.LITIES

• Cross-referencing(other manuals)
• Multiple platforms
• Comprehensiveindexing
• Referenceto B manuals and their information
o Referenceto other sources (e.g.,staff list, PM Handbook)
• Decision-tracking
• Electronicrevision/updating
• Conceptual caarch
• Annotation
• Bulletin board notice of revision/policies
• Expert query
• Revision Validationand verification
• Peer review of documents
• Distributioncontrol
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